Difference Approximations to the derivative
The Difference Approximations for first derivative are in the form

The formula a)

fi(ag) = LRI ),

where R(f) = 2hf"(£) = O(h) and £ € (zg, 2o + h).

The formula b)

f(ag) = LTSGR | )

where R(f) = +h2f"(£) = O(h?) and € € (xg — h,xo + h).
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The Difference Approximation for second derivative is in the form

The formula for second derivative

F(w0) = flzo—h) — Qf}Ev;Uo) + f(xo + h) L R(f),

where R(f) = 502 fW(€) = O(h?) and € € (zg — h, 2o + h).

Exercises:
Write a computer program to test the approximation to the first derivative and to the
second derivative in the point ¢ = 1, for h = 10~%,1072,10~*

L. f(x)=e"
2. f(z) =In(x)
3. cosmx

4. /1 +«x

. In(eV***sin(mz) 4 tan(rz))



